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(54) VIBRATION ALLEVIATING APPARATUS FOR AIR CONDITIONER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vibration 
alleviating apparatus for an air conditioner for reducing 
vibrations, by a repetition of a regenerative state and a 
power state of an induction motor of the conditioner to 
be driven by an inverter. 

SOLUTION: In an inverter 3, the variation in energy 
communicated between a DC power source 7 and a 
power converter 8 is detected as a voltage change by a 
voltage change detector 9. Only the change content of 
the voltage change is extracted from an AC component 
by a change content detector 1 0 is waveform shaped 
into a pulse. The pulse is outputted. A waveform 
calculator 1 1 calculates a regenerative frequency 
change amount and a power frequency change amount 
based on pulse widths of the pulses, corresponding to 
the regenerative state and the power state. Thus, a 
fundamental frequency command value for designating 
the frequency of the converter 8 and a boosted chopper 
reference voltage command value for designating an 

output voltage of a booster chopper 6 are corrected, based on the regenerative frequency 
change value when regenerating or based on the power frequency change amount at the time of 
the power state, thereby controlling the direction for suppressing vibration. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a conditioner provided with an inverter device which inputs alternating current power 
via a reactor from a three phase alternating current power supply, and supplies alternating 
current power with a frequency variable and variable voltage to an induction motor, A 
rectification part in which said inverter device rectifies a volts alternating current of said three 
phase alternating current power supply, A boost chopper part which changes into arbitrary direct 
current voltage direct current voltage which said rectification part outputs, and outputs it, A 
power conversion portion which changes into a volts alternating current with a frequency 
variable and variable voltage direct current voltage which said boost chopper part outputs, A 
voltage variation primary detecting element which detects change of energy delivered and 
received between said boost chopper part and said power conversion portion as voltage change, 
A change part primary detecting element which extracts only an alternating current component 
in an output of said voltage variation primary detecting element, and outputs a pulse 
corresponding to a large portion and a small portion as compared with average voltage, A boost 
chopper voltage control part which controls output voltage of said boost chopper part, Based on 
pulse width and timing of said pulse, the amount of regeneration voltage variations corresponding 
to a regenerative state of said induction motor and the amount of power running voltage 
variations corresponding to a power running state are calculated, To said regenerative state, a 
fundamental frequency command value which directs frequency of exchange which said power 
conversion portion outputs, and output voltage of said boost chopper part Said amount of 
regeneration voltage variations, In [ have waveform operation part which controls said power 
conversion portion and said boost chopper voltage control part, amending in the direction which 
reduces vibration by repetition by regenerative state of said induction motor, and a power 
running state based on said amount of power running voltage variations in said power running 
state and ] said amendment said waveform operation part, An oscillating mitigation device in a 
conditioner which amended output voltage of said boost chopper part to a range more than 
output voltage of said rectification part corresponding to said fundamental frequency command 
value after amendment exceeding predetermined base frequency. 

[Claim 2]In a conditioner provided with an inverter device which inputs alternating current power 
via a reactor from a three phase alternating current power supply, and supplies alternating 
current power with a frequency variable and variable voltage to an induction motor, A 
rectification part in which said inverter device rectifies a volts alternating current of said three 
phase alternating current power supply, A boost chopper part which changes into arbitrary direct 
current voltage direct current voltage which said rectification part outputs, and outputs it, A 
power conversion portion which changes into a volts alternating current with a frequency 
variable and variable voltage direct current voltage which said boost chopper part outputs, A 
voltage variation primary detecting element which detects change of energy delivered and 
received between said boost chopper part and said power conversion portion as voltage change, 
A change part primary detecting element which extracts only an alternating current component 
in an output of said voltage variation primary detecting element, and outputs a pulse 
corresponding to a large portion and a small portion as compared with average voltage, A boost 
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chopper voltage control part which controls output voltage of said boost chopper part, A direct- 
current-voltage primary detecting element which detects output voltage of said boost chopper 
part, and a DC part voltage variation primary detecting element which detects said detected 
range of fluctuation of direct current voltage, A comparing element which will output a 
coefficient of variation corresponding to an exceeded part if said range of fluctuation exceeds 
said DC part change acceptable value, comparing the range of fluctuation of said direct current 
voltage with a predetermined DC part change acceptable value, Based on pulse width, timing, and 
said coefficient of variation of said pulse, the amount of regeneration voltage variations 
corresponding to a regenerative state of said induction motor and the amount of power running 
voltage variations corresponding to a power running state are calculated, A fundamental 
frequency command value which directs frequency of exchange which said power conversion 
portion outputs, and output voltage of said boost chopper part, In said amount of regeneration 
voltage variations, and said power running state, at said regenerative state based on said amount 
of power running voltage variations, In [ have waveform operation part which controls said power 
conversion portion and said boost chopper voltage control part, amending in the direction which 
reduces vibration by repetition by regenerative state of said induction motor, and a power 
running state, and ] said amendment said waveform operation part, An oscillating mitigation 
device in a conditioner which amended output voltage of said boost chopper part to more than 
output voltage of said rectification part to said fundamental frequency command value after 
amendment exceeding predetermined base frequency. 

[Claim 3]In a conditioner provided with an inverter device which inputs alternating current power 
via a reactor from a three phase alternating current power supply, and supplies alternating 
current power with a frequency variable and variable voltage to an induction motor, A 
rectification part in which said inverter device rectifies a volts alternating current of said three 
phase alternating current power supply, A boost chopper part which changes into arbitrary direct 
current voltage direct current voltage which said rectification part outputs, and outputs it, A 
power conversion portion which changes into a volts alternating current with a frequency 
variable and variable voltage direct current voltage which said boost chopper part outputs, A 
voltage variation primary detecting element which detects change of energy delivered and 
received between said boost chopper part and said power conversion portion as voltage change, 
A change part primary detecting element which extracts only an alternating current component 
in an output of said voltage variation primary detecting element, and outputs a pulse 
corresponding to a large portion and a small portion as compared with average voltage, A boost 
chopper voltage control part which controls output voltage of said boost chopper part, Based on 
pulse width and timing of said pulse, the amount of regeneration voltage variations corresponding 
to a regenerative state of said induction motor and the amount of power running voltage 
variations corresponding to a power running state are calculated, To said regenerative state, a 
fundamental frequency command value which directs frequency of exchange which said power 
conversion portion outputs, and output voltage of said exchange Said amount of regeneration 
voltage variations, It has waveform operation part which controls said power conversion portion 
while amending in the direction which reduces vibration by repetition by regenerative state of 
said induction motor, and a power running state based on said amount of power running voltage 
variations in said power running state, In said amendment said waveform operation part, An 
oscillating mitigation device in a conditioner which amended output voltage of said boost chopper 
part to said fundamental frequency command value after amendment exceeding predetermined 
base frequency to added voltage of output voltage of said rectification part, and the amount of 
maximum regeneration voltage variations calculated by this time. 

[Claim 4]In a conditioner provided with an inverter device which inputs alternating current power 
via a reactor from a three phase alternating current power supply, and supplies alternating 
current power with a frequency variable and variable voltage to an induction motor, A 
rectification part in which said inverter device rectifies a volts alternating current of said three 
phase alternating current power supply, A boost chopper part which changes into arbitrary direct 
current voltage direct current voltage which said rectification part outputs, and outputs it, A 
power conversion portion which changes into a volts alternating current with a frequency 
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variable and variable voltage direct current voltage which said boost chopper part outputs, A 
voltage variation primary detecting element which detects change of energy delivered and 
received between said boost chopper part and said power conversion portion as voltage change, 
A change part primary detecting element which extracts only an alternating current component 
in an output of said voltage variation primary detecting element, and outputs a pulse 
corresponding to a large portion and a small portion as compared with average voltage, A boost 
chopper voltage control part which controls output voltage of said boost chopper part, A direct- 
current-voltage primary detecting element which detects output voltage of said boost chopper 
part, and a DC part voltage variation primary detecting element which detects said detected 
range of fluctuation of direct current voltage, A comparing element which will output a 
coefficient of variation corresponding to an exceeded part if said range of fluctuation exceeds 
said DC part change acceptable value, comparing the range of fluctuation of said direct current 
voltage with a predetermined DC part change acceptable value, Based on pulse width, timing, and 
said coefficient of variation of said pulse, the amount of regeneration voltage variations 
corresponding to a regenerative state of said induction motor and the amount of power running 
voltage variations corresponding to a power running state are calculated, A fundamental 
frequency command value which directs frequency of exchange which said power conversion 
portion outputs, and output voltage of said exchange, In said amount of regeneration voltage 
variations, and said power running state, at said regenerative state based on said amount of 
power running voltage variations, Have waveform operation part which controls said power 
conversion portion, amending in the direction which reduces vibration by repetition by 
regenerative state of said induction motor, and a power running state, and said waveform 
operation part, An oscillating mitigation device in a conditioner which amended output voltage of 
said boost chopper part in said amendment to said fundamental frequency command value after 
amendment exceeding predetermined base frequency to added voltage of output voltage of said 
rectification part, and the amount of maximum regeneration voltage variations calculated by this 
time. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the oscillating mitigation device in the 
conditioner which drives a compressor with the inverter device of PWM voltage type. 
[0002] 

[Description of the Prior Art] Hereafter, the conventional conditioner is explained. When V/F is 
fixed with the inverter device of PWM voltage type and a compressor is driven, an unusual 
vibration may occur according to operation frequency, the electric constant of an induction 
motor, the state of load, etc. 

[0003]When this vibration occurs, there is a device indicated by JP, 5-28078, B, for example as a 
control means which controls that vibration. He detects the polarity and the cycle of the current 
which flows between a DC power supply part and a power conversion portion, and is trying to 
prevent vibration in this means by amending a fundamental frequency command value according 
to said polarity and the length of said cycle. 
[0004] 

[Problem(s) to be Solved by the Invention]In such an oscillating reducing means of the 
conventional conditioner. Since a judgment of power running or regeneration is made with the 
polarity of the current which flows between a DC power supply part and a power conversion 
portion, When vibration has occurred in the situation which made the compressor of the 
conditioner drive and a certain amount of load has required, in detection of only the section 
through which negative current is flowing. In order to be unable to detect the standard of change 
correctly but to perform oscillating mitigation control on the basis of this signal, when change of 
energy inclines and it is changing as shown in drawing 1 6 , When the standard of energy change 
cannot hold correctly, the timing to which oscillating mitigation control is applied shifts, and the 
problem said that stability falls as a result occurs. 

[0005]Although non-contact current transmission is used as a detector of current which flows 
between a DC power supply part and a power conversion portion, said non-contact current 
transmission is comparatively expensive, and what it is hard to apply in respect of cost to a 
conditioner is the actual condition. 

[0006]In order to adopt the full-wave-rectification method which used the diode for the 
rectification part in the conventional composition, Since voltage was not able to be made to 
increase more than said maximum voltage when the maximum voltage of a DC power supply part 
is determined with power supply voltage and vibration has occurred in the field more than base 
frequency, oscillating mitigation control was impossible. 

[0007]Also in the case where this invention solves the above-mentioned technical problem, and 
the standard of change of the energy between a DC power supply part and a power conversion 
portion is partial, It aims at providing the oscillating mitigation device of the conditioner which 
catches change of energy exactly and can demonstrate an effect also in the field more than 
base frequency. 
[0008] 

[Means for Solving the Problem]In a conditioner provided with an inverter device which this 
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invention concerning claim 1 inputs alternating current power via a reactor from a three phase 
alternating current power supply, and supplies alternating current power with a frequency 
variable and variable voltage to an induction motor, A rectification part in which said inverter 
device rectifies a volts alternating current of said three phase alternating current power supply, 
A boost chopper part which changes into arbitrary direct current voltage direct current voltage 
which said rectification part outputs, and outputs it, A power conversion portion which changes 
into a volts alternating current with a frequency variable and variable voltage direct current 
voltage which said boost chopper part outputs, A voltage variation primary detecting element 
which detects change of energy delivered and received between said boost chopper part and 
said power conversion portion as voltage change, A change part primary detecting element which 
extracts only an alternating current component in an output of said voltage variation primary 
detecting element, and outputs a pulse corresponding to a large portion and a small portion as 
compared with average voltage, A boost chopper voltage control part which controls output 
voltage of said boost chopper part, A fundamental frequency command value which directs 
frequency of exchange which calculates the amount of regeneration voltage variations 
corresponding to a regenerative state of said induction motor, and the amount of power running 
voltage variations corresponding to a power running state based on pulse width and timing of 
said pulse, and said power conversion portion outputs, and output voltage of said boost chopper 
part, In said amount of regeneration voltage variations, and said power running state, at said 
regenerative state based on said amount of power running voltage variations, In [ have waveform 
operation part which controls said power conversion portion and said boost chopper voltage 
control part, amending in the direction which reduces vibration by repetition by regenerative 
state of said induction motor, and a power running state, and ] said amendment said waveform 
operation part, It is an oscillating mitigation device in a conditioner which amended output 
voltage of said boost chopper part to a range more than output voltage of said rectification part 
corresponding to said fundamental frequency command value after amendment exceeding 
predetermined base frequency. 

[0009]By this invention, when a standard of change of energy delivered and received between a 
boost chopper part and a power conversion portion is partial, a change point of transfer of 
energy can be caught exactly, Since operation frequency of an induction motor can control 
output voltage of a boost chopper part also in a field beyond predetermined base frequency, 
vibration cheaply generated in a compressor of a conditioner over the output range whole region 
of an inverter device can be made to reduce. Since output voltage of said boost chopper part is 
increased only in a field more than said base frequency as it is required, a life of a capacitor for 
smooth with which said boost chopper part is provided is not affected, but it is made to what has 
high reliability. 

[0010]In a conditioner provided with an inverter device which this invention concerning claim 2 
inputs alternating current power via a reactor from a three phase alternating current power 
supply, and supplies alternating current power with a frequency variable and variable voltage to 
an induction motor, A rectification part in which said inverter device rectifies a volts alternating 
current of said three phase alternating current power supply, A boost chopper part which 
changes into arbitrary direct current voltage direct current voltage which said rectification part 
outputs, and outputs it, A power conversion portion which changes into a volts alternating 
current with a frequency variable and variable voltage direct current voltage which said boost 
chopper part outputs, A voltage variation primary detecting element which detects change of 
energy delivered and received between said boost chopper part and said power conversion 
portion as voltage change, A change part primary detecting element which extracts only an 
alternating current component in an output of said voltage variation primary detecting element, 
and outputs a pulse corresponding to a large portion and a small portion as compared with 
average voltage, A boost chopper voltage control part which controls output voltage of said 
boost chopper part, A direct-current-voltage primary detecting element which detects output 
voltage of said boost chopper part, and a DC part voltage variation primary detecting element 
which detects said detected range of fluctuation of direct current voltage, A comparing element 
which will output a coefficient of variation corresponding to an exceeded part if said range of 
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fluctuation exceeds said DC part change acceptable value, comparing the range of fluctuation of 
said direct current voltage with a predetermined DC part change acceptable value, Based on 
pulse width, timing, and said coefficient of variation of said pulse, the amount of regeneration 
voltage variations corresponding to a regenerative state of said induction motor and the amount 
of power running voltage variations corresponding to a power running state are calculated, A 
fundamental frequency command value which directs frequency of exchange which said power 
conversion portion outputs, and output voltage of said boost chopper part, In said amount of 
regeneration voltage variations, and said power running state, at said regenerative state based 
on said amount of power running voltage variations, In [ have waveform operation part which 
controls said power conversion portion and said boost chopper voltage control part, amending in 
the direction which reduces vibration by repetition by regenerative state of said induction motor, 
and a power running state, and ] said amendment said waveform operation part, It is an 
oscillating mitigation device in a conditioner which amended output voltage of said boost chopper 
part to more than output voltage of said rectification part to said fundamental frequency 
command value after amendment exceeding predetermined base frequency. 
[001 1]By this invention, when a standard of change of energy delivered and received between a 
boost chopper part and a power conversion portion is partial, a change point of transfer of 
energy can be caught exactly, And the range of fluctuation of said output voltage supervises, and 
change of said output voltage is made small as a result by reflecting this range of fluctuation in 
control, Since operation frequency of an induction motor can control output voltage of a boost 
chopper part also in a field beyond predetermined base frequency, it can cross throughout the 
output range of an inverter device, and vibration generated with more sufficient accuracy in a 
compressor of a conditioner can be made to reduce. Since output voltage of said boost chopper 
part is increased only in a field more than said base frequency as it is required, a life of a 
capacitor for smooth with which said boost chopper part is provided is not affected, but it is 
made to what has high reliability. 

[0012]In a conditioner provided with an inverter device which this invention concerning claim 3 
inputs alternating current power via a reactor from a three phase alternating current power 
supply, and supplies alternating current power with a frequency variable and variable voltage to 
an induction motor, A rectification part in which said inverter device rectifies a volts alternating 
current of said three phase alternating current power supply, A boost chopper part which 
changes into arbitrary direct current voltage direct current voltage which said rectification part 
outputs, and outputs it, A power conversion portion which changes into a volts alternating 
current with a frequency variable and variable voltage direct current voltage which said boost 
chopper part outputs, A voltage variation primary detecting element which detects change of 
energy delivered and received between said boost chopper part and said power conversion 
portion as voltage change, A change part primary detecting element which extracts only an 
alternating current component in an output of said voltage variation primary detecting element, 
and outputs a pulse corresponding to a large portion and a small portion as compared with 
average voltage, A boost chopper voltage control part which controls output voltage of said 
boost chopper part, Based on pulse width and timing of said pulse, the amount of regeneration 
voltage variations corresponding to a regenerative state of said induction motor and the amount 
of power running voltage variations corresponding to a power running state are calculated, To 
said regenerative state, a fundamental frequency command value which directs frequency of 
exchange which said power conversion portion outputs, and output voltage of said exchange Said 
amount of regeneration voltage variations, It has waveform operation part which controls said 
power conversion portion while amending in the direction which reduces vibration by repetition 
by regenerative state of said induction motor, and a power running state based on said amount 
of power running voltage variations in said power running state, In said amendment said 
waveform operation part, It is an oscillating mitigation device in a conditioner which amended 
output voltage of said boost chopper part to said fundamental frequency command value after 
amendment exceeding predetermined base frequency to added voltage of output voltage of said 
rectification part, and the amount of maximum regeneration voltage variations calculated by this 
time. 
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[0013]By this invention, when a standard of change of energy delivered and received between a 
boost chopper part and a power conversion portion is partial, a change point of transfer of 
energy can be caught exactly, When only the amount of maximum regeneration voltage variations 
increases output voltage of a boost chopper part and operation frequency of an induction motor 
controls it in a field beyond predetermined base frequency, Vibration cheaply generated in a 
compressor of a conditioner over the output range whole region of an inverter device can be 
made to reduce, simplifying control of a boost chopper voltage control part. Since output voltage 
of said boost chopper part is increased only in a field more than said base frequency as it is 
required, a life of a capacitor for smooth with which said boost chopper part is provided is not 
affected, but it is made to what has high reliability. 

[0014]In a conditioner provided with an inverter device which this invention concerning claim 4 
inputs alternating current power via a reactor from a three phase alternating current power 
supply, and supplies alternating current power with a frequency variable and variable voltage to 
an induction motor, A rectification part in which said inverter device rectifies a volts alternating 
current of said three phase alternating current power supply, A boost chopper part which 
changes into arbitrary direct current voltage direct current voltage which said rectification part 
outputs, and outputs it, A power conversion portion which changes into a volts alternating 
current with a frequency variable and variable voltage direct current voltage which said boost 
chopper part outputs, A voltage variation primary detecting element which detects change of 
energy delivered and received between said boost chopper part and said power conversion 
portion as voltage change, A change part primary detecting element which extracts only an 
alternating current component in an output of said voltage variation primary detecting element, 
and outputs a pulse corresponding to a large portion and a small portion as compared with 
average voltage, A boost chopper voltage control part which controls output voltage of said 
boost chopper part, A direct-current-voltage primary detecting element which detects output 
voltage of said boost chopper part, and a DC part voltage variation primary detecting element 
which detects said detected range of fluctuation of direct current voltage, A comparing element 
which will output a coefficient of variation corresponding to an exceeded part if said range of 
fluctuation exceeds said DC part change acceptable value, comparing the range of fluctuation of 
said direct current voltage with a predetermined DC part change acceptable value, Based on 
pulse width, timing, and said coefficient of variation of said pulse, the amount of regeneration 
voltage variations corresponding to a regenerative state of said induction motor and the amount 
of power running voltage variations corresponding to a power running state are calculated, A 
fundamental frequency command value which directs frequency of exchange which said power 
conversion portion outputs, and output voltage of said exchange, In said amount of regeneration 
voltage variations, and said power running state, at said regenerative state based on said amount 
of power running voltage variations, Have waveform operation part which controls said power 
conversion portion, amending in the direction which reduces vibration by repetition by 
regenerative state of said induction motor, and a power running state, and said waveform 
operation part, In said amendment, it is an oscillating mitigation device in a conditioner which 
amended output voltage of said boost chopper part to said fundamental frequency command 
value after amendment exceeding predetermined base frequency to added voltage of output 
voltage of said rectification part, and the amount of maximum regeneration voltage variations 
calculated by this time. 

[0015]By this invention, when a standard of change of energy delivered and received between a 
boost chopper part and a power conversion portion is partial, a change point of transfer of 
energy can be caught exactly, And supervise the range of fluctuation of said output voltage, and 
change of said output voltage is made small as a result by reflecting this range of fluctuation in 
control, When only the amount of maximum regeneration voltage variations increases output 
voltage of a boost chopper part and operation frequency of an induction motor controls it in a 
field beyond predetermined base frequency, It can cross throughout the output range of an 
inverter device, simplifying control of a boost chopper voltage control part, and vibration 
generated with more sufficient accuracy in a compressor of a conditioner can be made to 
reduce. Since output voltage of said boost chopper part is increased only in a field more than 
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said base frequency as it is required, a life of a capacitor for smooth with which said boost 
chopper part is provided is not affected, but it is made to what has high reliability. 
[0016] 

[Embodiment of the Invention]In this invention concerning claim 1 , the point which pressure up is 
carried out more than the direct current voltage which a boost chopper part means a means to 
change into arbitrary direct current voltage the direct current voltage which a rectification part 
outputs, and to output it, and a rectification part outputs especially, i.e., rectified voltage, and 
can also be outputted is the feature. This is enabled to amend the direct current voltage 
impressed to a power conversion portion even more than said rectified voltage. Although a power 
conversion portion means a means to change direct current voltage into a volts alternating 
current with a frequency variable and variable voltage, and to output it and composition in 
particular is not limited, it is considered as the means which can carry out variable control of the 
frequency and voltage of an ac output by PWM control. A voltage variation primary detecting 
element means a means to detect change of the energy delivered and received between the 
output of said boost chopper part, and said power conversion portion as a voltage variation, and 
detects in an example with the voltage of the both ends of the fixed register inserted between 
said boost chopper part and said power conversion portion. Said boost chopper part includes the 
voltage variation corresponding to the power variation accompanying the average voltage 
corresponding to the average power outputted to said power conversion portion, and the 
regenerative state and power running state of an induction motor in this voltage. 
[001 7]A change part primary detecting element means a means to extract only said voltage 
variation as an alternating current component, in the example, it takes out the output of said 
voltage variation primary detecting element via a capacitor, does comparison plastic surgery with 
said average voltage with a comparator, and is taken as a means to output the pulse 
corresponding to a voltage variation, said pulse — changing — it corresponds to the frequency 
of change with a regenerative state and a power running state from which it corresponds for 
changing and, as for pulse width, a regenerative state and a power running state change. Timing 
means the timing of a regenerative state and a power running state. 

[0018]Intrinsically, although waveform operation part means a means to control said power 
conversion portion, In this invention concerning claim 1, the output voltage V of said boost 
chopper part. Controlling the frequency F of said power conversion portion, and keeping the ratio 
of V/F constant. It controls in the direction which controls the regenerative state and power 
running state of an induction motor by amending the boost chopper reference voltage command 
value and fundamental frequency command value which are each original command value about 
the output voltage V and the frequency F based on said voltage variation. At this time, the 
regenerative frequency change amount and the amount of power running frequency changes 
which amend said fundamental frequency command value are calculated with a predetermined 
relation from the pulse width of said pulse, From said V/F ratio, the amount of regeneration 
voltage variations and the amount of power running voltage variations which amend the output 
voltage of a boost chopper part balance said regenerative frequency change amount and said 
amount of power running frequency changes, and are calculated, respectively. 
[001 9] Predetermined base frequency means the frequency decided from the relation of V/F 
regularity, when the output voltage of said boost chopper part is equal to said rectified voltage. 
Therefore, when the amended fundamental frequency command value exceeds said base 
frequency, the output voltage of said boost chopper part will be amended more highly than said 
rectified voltage. 

[0020]In this invention concerning claim 2, a direct-current-voltage primary detecting element 
means a means to detect the output voltage of said boost chopper part, and is not limited for 
composition. A DC part voltage variation primary detecting element means a means to detect 
the range of fluctuation in the direct current voltage detected in said direct-current-voltage 
primary detecting element, and is not limited for composition. A comparing element means a 
means to output the coefficient of variation given by a predetermined relation to an exceeded 
part exceeding a predetermined DC part change acceptable value, corresponding to the range of 
fluctuation of said direct current voltage, and in an example. Although the coefficient of variation 
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proportional to an exceeded part exceeding said DC part change acceptable value is outputted 
and it is referred to as 1 .0 below with said DC part change acceptable value, it is not limited to 
this. This coefficient of variation is what reflects change of the output voltage of a boost 
chopper part in said amount of regeneration voltage variations, and said amount of power running 
voltage variations, By carrying out multiplication to each of the amount of regeneration voltage 
variations in this invention concerning claim 1, and the amount of power running voltage 
variations, and amending greatly in proportion to the size of the range of fluctuation, when 
change of the direct current voltage of a boost chopper part is larger than said DC part change 
acceptable value, It acts as feedback which controls change of the direct current voltage of a 
boost chopper part as a result, and aims at controlling vibration more effectively. 
[0021]In this invention concerning claim 3 and claim 4, control of waveform operation part, Unlike 
this invention concerning claim 1 and claim 2, each amendments of direct current voltage and 
amendments of frequency which are performed corresponding to said amount of frequency 
changes are performed only by a power conversion portion, Only when the fundamental 
frequency command value amended on the principle of not amending the output voltage of a 
boost chopper part exceeds said base frequency, the amount of maximum regeneration voltage 
variations to this time has been added. Other composition is the same as claim 1 thru/or claim 2. 

[0022]Hereafter, the example of this invention is described. 
[0023] 

[Example](Example 1) It explains hereafter, referring to drawings for Example 1 of the oscillating 
mitigation device in the conditioner of this invention. This example is involved in claim 1. 
[0024] Drawing 1 is a block diagram showing the composition of the inverter device in this 
example. In drawing 1 , it is an induction motor with which the reactor by which 1 was carried out 
at the three phase alternating current power supply, and in-series insertion of 2 was carried out 
at the three phase alternating current power supply 1, and 3 drive an inverter device, and 4 
drives a compressor. The rectification part in which 5 rectifies a three phase alternating current 
in the inverter device 3, the boost chopper part which carries out pressure up of the direct 
current voltage to which the rectification part 5 outputs 6, The DC power supply part by which 7 
is constituted from the rectification part 5 and the boost chopper part 6, the power conversion 
portion which changes into the volts alternating current of a frequency variable the direct 
current voltage to which DC power supply part 7 outputs 8, The voltage variation primary 
detecting element where 9 detects the voltage variation between DC power supply part 7 and 
the power conversion portion 8, The change part primary detecting element which detects a 
changed part in the voltage variation which 10 detected in the voltage variation primary 
detecting element 9, The waveform operation part which calculates the waveform by which 1 1 
controls the power conversion portion 8 corresponding to a part for base frequency, a 
fundamental frequency command value, and said change, and 12 are boost chopper voltage 
control parts which control the boost chopper part 6 corresponding to a part for a boost 
chopper reference voltage command value and said change. 

[0025] Drawing 2 is a block diagram showing the composition of the voltage variation primary 
detecting element 9. As shown in drawing 2 , the voltage variation primary detecting element 9 is 
connected between DC power supply part 7 and the power conversion portion 8, For example, 
after changing change of current into the change of potential by the fixed register 9a etc., and 
amplifying with the amplifier 9b continuously, a changed part in a voltage variation is detected by 
removing an unnecessary frequency component through the low pass filter 9c. 
[0026]The operation in the above-mentioned composition is explained. Drawing 3 is a wave form 
chart showing operation of the voltage variation primary detecting element 9 when vibration has 
occurred. In drawing 3 , drawing 3 (a) shows the voltage generated in the fixed register 9a, and 
drawing 3 (b) shows the output of the low pass filter 9c. Drawing 3 (c) shows the output of the 
change part primary detecting element 1 0. In drawing 3 (a), positive voltage shows the 
regenerative state which is in the state where the inverter device 3 is turned to the induction 
motor 4, and negative voltage shows the power running state which is in the state where the 
inverter device 3 turns the induction motor 4 too much. The voltage variation shown in drawing 3 
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(a) is obtained by the output of drawing 3 (b) as an alternating current component superimposed 
on a part flowed in one direction. The center of the amplitude of this alternating current 
component is the average voltage corresponding to average power. The output of this voltage 
variation primary detecting element 9 is inputted into the change part primary detecting element 
10. 

[0027] Drawing 4 is a block diagram showing the composition of the change part primary 
detecting element 10. As for 10a, in drawing 4 , a fixed register and 10 d of a capacitor, and 10b 
and 10c are comparators. In the change part primary detecting element 10, the capacitor 10a 
extracts only said alternating current component from the output of the voltage variation primary 
detecting element 9, and with the comparator 10d, as shown in drawing 3 (c), pulse shaping is 
carried out and it outputs to the waveform operation part 1 1 . When the standard of the voltage 
variation is partial by this composition, the thing which receive average voltage and for which a 
change point is caught correctly becomes possible. This change point is equivalent to the change 
point of average power. The output of the change part primary detecting element 1 0 is inputted 
into the waveform operation part 1 1 . 

[0028]Hereafter, it explains, referring to drawings for operation of the waveform operation part 
1 1 - Drawing 5 is a flow chart which shows operation of the waveform operation part 1 1 . 
[0029] First, in Step 1, it is checked whether the measurement between edge of the input pulse 
from the change part primary detecting element 10 is completed. When measurement is not 
completed, it shifts to Step 5, but when measurement is completed at Step 1 , it shifts to Step 2 
and the input of the present waveform operation part 11 is checked. Here, since the input of the 
waveform operation part 1 1 is a pulse and measurement is completed before it when this time is 
Hi, the object of measurement between the edge serves as the section of a Low level. Similarly, 
if the input of the waveform operation part 11 is Low at present, since measurement is 
completed before it, the object of measurement between the edge will serve as the section of Hi 
level. 

[0030]When an input pulse is Hi, it shifts to Step 3, and the measurement result is stored as 
data at the time of regeneration, the amount of frequency changes at the time of regeneration is 
calculated according to the relation of drawing 6 , and it shifts to Step 5. When an input pulse is 
Low, it shifts to Step 4, and a measurement result is stored as data at the time of power 
running, the amount of frequency changes at the time of power running is similarly calculated 
from the measured pulse width according to the relation of drawing 6 , and it shifts to Step 5. In 
Step 5, the state of the present input pulse is supervised and a falling edge is detected. This 
detects the change point of a power running state and a regenerative state. 

[0031 ]ln Step 5, when a falling edge is detected, it shifts to Step 6 and a fundamental frequency 
command value is changed according to a following formula. 

fundamental frequency command value a <- fundamental frequency command value + 
regenerative frequency change amount — next, it shifts to Step 7, a fundamental frequency 
command value is compared with base frequency, and when a fundamental frequency command 
value is less than base frequency, it shifts to Step 8. In Step 8, since the oscillating mitigation 
control by a boost chopper is unnecessary, a following formula is calculated and processing is 
ended. 

At amount of regeneration voltage variations =0, and Step 7, when a fundamental frequency 
command value is more than base frequency, it shifts to Step 9, and the amount of regeneration 
voltage variations outputted to the boost chopper voltage control part 12 according to a 
following formula is calculated. 

the amount = regenerative frequency change amount x unit change voltage of regeneration 
voltage variations — here, unit change voltage is fundamental frequency, for example, the 
pressure value per Hz, and is the quantity equivalent to inclination of V/F. 

[0032]When the falling edge is not detectable at Step 5, it shifts to Step 10 and a rising edge is 
detected. When a rising edge is detected, it shifts to Step 1 1 and a fundamental frequency 
command value is changed according to a following formula, fundamental frequency command 
value the amount of <- fundamental frequency command value-power running frequency 
changes — here, it ending, when a rising edge is not able to be detected, either, but. When it 
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detects, it shifts to Step 12, and as compared with base frequency, a fundamental frequency 
command value is shifted to Step 14, when a fundamental frequency command value is less than 
base frequency. 

[0033]In Step 14, since the oscillating mitigation control by a boost chopper is unnecessary, a 
following formula is calculated and processing is ended. 

When a fundamental frequency command value is more than base frequency at amount of power 
running voltage variations =0, and Step 12, it shifts to Step 13, and the amount of power running 
voltage variations outputted to the boost chopper voltage control part 12 according to a 
following formula is calculated. 

The amount of power running voltage variations = by processing more than amount of power 
running frequency changes x unit change voltage, the waveform operation part 1 1 calculates the 
amount of regeneration voltage variations, and the amount of power running voltage variations. 
Since processes after determining a fundamental frequency command value until it outputs a 
PWM signal are general contents, they omit explanation. About change to the fundamental 
frequency command value [ frequency / present ] which newly did the operation again, 
acceleration and deceleration are smoothly carried out with a predetermined rate. 
[0034]Below, the boost chopper voltage control part 12 is explained. The boost chopper voltage 
control part 1 2 adjusts the amount of regeneration voltage variations or the amount of power 
running voltage variations calculated by the waveform operation part 1 1 to a boost chopper 
reference voltage command value, and determines target voltage. Drawing 7 is a flow chart which 
shows operation of the boost chopper part 6 in this example. As shown below, the output voltage 
of the boost chopper part 6 is smoothly changed according to said target voltage. 
[0035]First, in Step 1, it is checked whether it is the timing of power running control. When it is 
the timing of power running control, it shifts to Step 2, and when it is not the timing of power 
running control, it shifts to Step 4. In Step 2, it is checked whether the present output voltage 
has reached the target voltage at the time of power running control. When having reached, 
processing is ended, and when not having reached, it shifts to Step 3. At Step 3, output voltage 
is updated according to a following formula, and the back processing is ended. 
Pressure-up output voltage = in not being boost chopper reference voltage command value-unit 
change voltage and the timing of power running control, it shifts to Step 4. In Step 4, it is 
checked whether the present output voltage has reached the target voltage in a regenerative 
state. When having reached, processing is ended, and when not having reached, it shifts to Step 
5. In Step 5, processing is ended, after performing renewal of output voltage according to a 
following formula. 

Pressure-up output voltage = Since it is in the state where the inverter device 3 is turned to the 
induction motor 4 at the time of regeneration by repeating the processing more than boost 
chopper reference voltage command value + unit change voltage, Increase the output frequency 
and output voltage of the inverter device 3 so that it may be negated, and at the time of power 
running. Since it is in the state where the inverter device 3 turns the induction motor 4 too 
much, By dropping the output frequency and output voltage of the inverter device 3 so that it 
may be negated, Change of the energy of the boost chopper part 6 and the power conversion 
portion 8 is controlled, and it can reduce vibration generated in a compressor while it will be in 
the state where it was stabilized over the operation frequency whole region of the inverter 
device 3. 

[0036]According to this example, as mentioned above by extracting a changed part in the voltage 
variation between DC power supply part 7 and the power conversion portion 8 as an alternating 
current component, A change point is exactly detectable even if the voltage variation inclines 
toward either regeneration or power running, By controlling amending fundamental frequency and 
the output voltage of a boost chopper based on the pulse width of the pulse which operated the 
waveform of said alternating current component orthopedically in the direction which negates 
rotation of the induction motor 4 in each at the time of regeneration and power running, 
Vibration generated in a compressor is stably mitigable, and since the above-mentioned 
operation is possible to more than base frequency, it can reduce vibration over the whole region 
of operation frequency. 
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[0037](Example 2) It explains hereafter, referring to drawings for Example 2 of the oscillating 
mitigation device of the conditioner of this invention. This example is involved in claim 2. 
[0038] Drawing 8 is a block diagram showing the composition of the inverter device 3 in this 
example. The same number is given to the same component as drawing 1, and detailed 
explanation is omitted. In drawing 8 , 13 is a direct-current-voltage primary detecting element 
which detects the direct current voltage which DC power supply part 7 outputs, a DC part 
voltage variation primary detecting element which detects change [ in / in 14 / said direct 
current voltage ], and a comparing element [ a DC part change acceptable value / change / in / 
in 15 / direct current voltage ]. 

[0039]The point that this example differs from Example 1 has the waveform operation part 1 1 in 
having computed the amount of regeneration voltage variations, and the amount of power running 
voltage variations by considering a changed part of the direct current voltage which DC power 
supply part 7 outputs. About other operations, it is the same as that of Example 1. 
[0040]It explains referring to drawings for the operation in the above-mentioned composition. 
Drawing 9 is a flow chart which shows operation of the waveform operation part 1 1 in this 
example. When the decision result of Step 7 is YES in the flow chart shown in drawing 5 of 
Example 1, since it is the same processing, the explanation about these is omitted except for the 
case where the decision result of Step 12 is YES. 

[0041]When a fundamental frequency command value is more than base frequency at Step 7, it 
shifts to Step 9. In Step 9, the amount of regeneration voltage variations outputted to the boost 
chopper voltage control part 12 according to a following formula is calculated, 
the amount = coefficient-of-variation x regenerative frequency change amount x unit change 
voltage of regeneration voltage variations — here, a coefficient of variation shows a grade when 
the range of fluctuation of the direct current voltage in the midst of having applied oscillating 
mitigation control is over the DC part change acceptable value, and shows drawing 10 the 
relation between the range of fluctuation of direct current voltage, and a coefficient of variation. 
[0042]At Step 12, when a fundamental frequency command value is more than base frequency, it 
progresses to Step 13. In Step 13, the amount of power running voltage variations outputted to 
the boost chopper voltage control part 12 according to a following formula is calculated. 
The amount of power running voltage variations = by processing more than amount of 
coefficient-of-variation x power running frequency changes x unit change voltage, the waveform 
operation part 1 1 computes the amount of regeneration voltage variations, and the amount of 
regeneration voltage variations. Since processes after determining a fundamental frequency 
command value until it outputs a PWM signal are general contents, they omit explanation. About 
change to the fundamental frequency command value [ frequency / present ] which newly did 
the operation again, acceleration and deceleration are smoothly carried out with a predetermined 
rate. 

[0043]Below, operation of the direct-current-voltage primary detecting element 13 thru/or the 
comparing element 15 is explained. In the DC part voltage variation primary detecting element 

14, from the output of the direct-current-voltage primary detecting element 13, the maximum 
voltage and minimum voltage are detected, the range of fluctuation of direct current voltage is 
calculated from the value, and it outputs to the comparing element 15. In the comparing element 

15, when the range of fluctuation of direct current voltage is over the DC part change 
acceptable value, comparing the range of fluctuation of said direct current voltage with a 
predetermined DC part change acceptable value, according to the relation of drawing 10 , a 
coefficient of variation is outputted to the waveform operation part 1 1 . When the range of 
fluctuation of direct current voltage is below a DC part change acceptable value, a coefficient of 
variation is set to 1 and it outputs to the waveform operation part 11. 

[0044]Since it is in the state where the inverter device 3 is turned to the induction motor 4 by 
repeating the above processing at the time of regeneration, Increase the output frequency and 
output voltage of the inverter device 3 so that it may be negated, and at the time of power 
running. Since it is in the state where the inverter device 3 turns the induction motor 4 too 
much, By dropping the output frequency and output voltage of the inverter device 3 so that it 
may be negated, Change of the energy of the boost chopper part 6 and the power conversion 
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portion 8 is controlled, and it can reduce vibration generated in a compressor while it will be in 
the state where it was stabilized over the operation frequency whole region of the inverter 
device 3. 

[0045] Still higher-precision oscillating mitigation control can be performed by correcting the 
range of fluctuation of voltage used for oscillating mitigation control so that it may be completed 
by vibration by feeding back change of direct current voltage by the direct-current-voltage 
primary detecting element 13. 

[0046]According to this example, vibration can be reduced as mentioned above still with high 
precision than the composition of Example 1 by enlarging the amount of regeneration voltage 
variations, and the amount of power running voltage variations, and controlling them based on 
the range of fluctuation of the output DC voltage of DC power supply part 7. 
[0047](Example 3) It explains hereafter, referring to drawings for Example 3 of the oscillating 
mitigation device in the conditioner of this invention. 

[0048] Drawing 1 1 is a block diagram showing the composition of the inverter device 3 in this 
example. If a block diagram shows the composition of this example, it is the same as Example 1 . 
[0049]When the fundamental frequency command value amended corresponding to the voltage 
variation exceeds base frequency, the point that this example differs from Example 1, It is in only 
the amount of maximum regeneration voltage variations to this time fixing and increasing the 
pressure-up output voltage of the boost chopper part 6, changing the frequency and output 
voltage of the inverter device 3 by processing of the waveform operation part 1 1 , and having 
reduced vibration of the induction motor 4. Therefore, processing of the boost chopper voltage 
control part 12 is simplified. 

[0050]It explains referring to drawings for the operation in the above-mentioned composition. 
Drawing 12 is a flow chart which shows operation of the waveform operation part 1 1 in this 
example. In drawing 12 , about processing to the change part primary detecting element 10, it is 
the same as that of Example 1, and explanation is omitted. Also about processing to Step 8, Step 
9 and Step 13, and Step 14, it is the same as that of Example 1, and explanation is omitted. 
[0051]In Step 15, the maximum of the amount of regeneration voltage variations calculated in 
Step 9 each time is judged. The amount of regeneration voltage variations calculated this time is 
shifted to Step 16, when the amount of regeneration voltage variations is more than the amount 
of maximum regeneration voltage variations as compared with the amount of maximum 
regeneration voltage variations to last time, and the amount of maximum regeneration voltage 
variations is updated, and it shifts to Step 17. When the amount of regeneration voltage 
variations is less than the amount of maximum regeneration voltage variations, it shifts to Step 
17. In Step 17, a phase update process and acquisition of output voltage data are performed, and 
it shifts to Step 18. Since it is general processing in the inverter device controlled by a PWM 
waveform about the processing in this step 1 7, explanation is omitted. 

[0052]In Step 18, the direct current voltage which increases by the boost chopper part 6 is 
amended according to a following formula, and it shifts to Step 19. 

Pressure-up output voltage = in the amount step 1 9 of boost chopper reference voltage 
command value + maximum regeneration voltage variations, it is checked whether the present 
frequency has reached the fundamental frequency command value. When having reached, 
processing is ended, and when not having reached, it shifts to Step 20. In Step 20, according to a 
following formula, output voltage is changed and processing is ended. 

output voltage < output voltage-unit change voltage — below, the processing at the time of 

power running is explained. At Step 21, like the time of regeneration, a phase update process and 
acquisition of output voltage data are performed, and it shifts to Step 22. In Step 22, the direct 
current voltage which increases by the boost chopper part 6 is amended like the time of 
regeneration according to a following formula, and it shifts to Step 23. 
Pressure-up output voltage = at the time of the amount power running of boost chopper 
reference voltage command value + maximum regeneration voltage variations, the amount of 
maximum regeneration voltage variations is used because it has amended as a rule of thumb. 
[0053]In Step 23, it is checked whether the present frequency has reached the fundamental 
frequency command value. When having reached, processing is ended, and when not having 
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reached, it shifts to Step 24. In Step 24, output voltage is changed according to a following 
formula, and processing is ended. 

output voltage < output voltage + unit change voltage — below, the boost chopper voltage 

control part 12 shown in drawing 12 is explained. Drawing 13 is a flow chart which shows 
operation of the boost chopper voltage control part 12. In Step 1, it is judged whether oscillating 
mitigation control is performed now. In oscillating mitigation being under control, it progresses to 
Step 2, and when it is not [ oscillating mitigation ] under control, it shifts to Step 3. At Step 2, in 
order to change the output voltage of the boost chopper part 6, according to a following formula, 
a boost chopper reference voltage command value is changed, and work is ended. 
Boost chopper reference voltage command value <- when it is judged that vibration has not 
occurred in the amount step 1 of boost chopper reference voltage command value + maximum 
regeneration voltage variations, it shifts to Step 3. In Step 3, since vibration has not occurred, a 
boost chopper reference voltage command value is returned to the original boost chopper 
reference voltage command value, and processing is ended. About the process in which the pulse 
which drives the boost chopper part 6 by the boost chopper voltage control part 12 is generated, 
since it is the general contents of processing, explanation is omitted. 

[0054]Since it is in the state where the inverter device 3 is turned to the induction motor 4 in 
the operation frequency whole region of the inverter device 3 by repeating the above processing 
at the time of regeneration by the increase in voltage of necessary minimum DC power supply 
part 7, Increase the output frequency and output voltage of the inverter device 3 so that it may 
be negated, and at the time of power running. Since it is in the state where the inverter device 3 
turns the induction motor 4 too much, By dropping the output frequency and output voltage of 
the inverter device 3, change of the energy of the boost chopper part 6 and the power 
conversion portion 8 is controlled so that it may be negated, and while being in the state where 
it was stabilized, vibration generated in a compressor is mitigable. 

[0055]In the boost chopper part 6, necessary minimum voltage can be increased by oscillating 
mitigation control, and the minute control for reducing vibration can simplify control of ** which 
the waveform operation part 1 1 took charge of, and the boost chopper part 6. 
[0056]According to this example, the amount of maximum regeneration voltage variations of the 
amount of regeneration voltage variations is updated as mentioned above, When the fundamental 
frequency command value changed corresponding to the voltage variation between DC power 
supply part 7 and the power conversion portion 8 exceeds base frequency, the pressure-up 
output voltage of the boost chopper part 6 is amended in said amount of maximum regeneration 
voltage variations, While reducing vibration generated in a compressor by controlling in the 
direction which changes the frequency and output voltage of the inverter device 3 into the basis 
of the pressure-up output voltage, and negates the regenerative state or power running state of 
the induction motor 4, processing of the boost chopper part 6 can be simplified. 
[0057](Example 4) It explains hereafter, referring to drawings for Example 4 of the oscillating 
mitigation device in the conditioner of this invention. This example is involved in claim 4. 
[0058] Drawing 14 is a block diagram showing the composition of the inverter device 3 in this 
example. If a block diagram shows the composition of this example, it will become the same as 
drawing 8 of Example 3, the same number will be given to the same component, and detailed 
explanation will be omitted. There is a point that this example differs from Example 3 in having 
considered the coefficient of variation corresponding to the range of fluctuation of the direct 
current voltage of the boost chopper part 6 like Example 2 in control of the waveform operation 
part 11. 

[0059]It explains referring to drawings for the operation in the above-mentioned composition. 
Drawing 15 is a flow chart explaining operation of the waveform operation part 1 1 in this 
example. In drawing 15 , about processing to the change part primary detecting element 10, it is 
the same as that of Example 1 , and explanation is omitted. Except for Step 9 and Step 1 3, it is 
the same as that of Example 3, and explanation is omitted. 

[0060]In Step 9, the amount of regeneration voltage variations is calculated according to a 
following formula. 

The amount of regeneration voltage variations = in coefficient-of-variation x regenerative 
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frequency change amount x unit change voltage and Step 13, the amount of power running 
voltage variations is calculated according to a following formula. 

The amount of power running voltage variations = it is the same as the coefficient of variation 
[ in / in said coefficient of variation / Example 3 ] which is amount of coefficient~of-variation x 
power running frequency changes x unit change voltage. About the boost chopper voltage 
control part 12, since it is the same contents as what was explained in Example 3, explanation is 
omitted. The process from direct-current-voltage detection of the direct-current-voltage 
primary detecting element 13 to the operation of the coefficient of variation in the comparing 
element 15 is the same as that of Example 2. That is, this example raises the control precision 
over vibration by adding voltage feedback to Example 3. 

[0061]Since it is in the state where the inverter device 3 is turned to the induction motor 4 in 
the operation frequency whole region of the inverter device 3 by repeating the above processing 
at the time of regeneration by the increase in voltage of the necessary minimum DC power 
supply part, Increase the frequency and output voltage of the inverter device 3 so that it may be 
negated, and at the time of power running. Since it is in the state where the inverter device 3 
turns the induction motor 4 too much, While being in the state where change of the energy of 
the boost chopper part 6 and the power conversion portion 8 was controlled by dropping the 
frequency and output voltage of the inverter device 3 so that it may be negated, and it was 
stabilized, vibration generated in a compressor is mitigable. 

[0062]Only when the amended fundamental frequency command value exceeds base frequency, 
like Example 3, the pressure-up output voltage of the boost chopper part 6 — the minimum — 
only the required amount of maximum regeneration voltage variations is raised, and since the 
waveform operation part 1 1 takes charge of the minute control for reducing vibration, it can 
simplify processing of the boost chopper voltage control part 12. 

[0063]Still higher-precision oscillating mitigation control can be performed by feeding back 
change of the direct current voltage which the boost chopper part 6 outputs like Example 2. 
[0064]According to this example, based on the voltage variation between DC power supply part 7 
and the power conversion portion 8, and change of the direct current voltage of DC power 
supply part 7, the amount of regeneration voltage variations and the amount of power running 
voltage variations are calculated as mentioned above, When the fundamental frequency command 
value amended based on them exceeds base frequency, fix the pressure-up output voltage of a 
boost chopper part with the amount of maximum regeneration voltage variations to this time, and 
it raises, Processing of a boost chopper voltage control part can be simplified reducing vibration 
of an induction motor more effectively by controlling frequency and output voltage in the 
direction which negates the regenerative state and power running state of an induction motor on 
the basis of the pressure-up output voltage, respectively. 
[0065] 

[Effect of the Invention]In the conditioner provided with the inverter device which inputs 
alternating current power via a reactor from a three phase alternating current power supply, and 
supplies alternating current power with a frequency variable and variable voltage to an induction 
motor in this invention concerning claim 1, The rectification part in which said inverter device 
rectifies the volts alternating current of said three phase alternating current power supply, The 
boost chopper part which changes into arbitrary direct current voltage the direct current voltage 
which said rectification part outputs, and outputs it, The power conversion portion which 
changes into a volts alternating current with a frequency variable and variable voltage the direct 
current voltage which said boost chopper part outputs, The voltage variation primary detecting 
element which detects change of the energy delivered and received between said boost chopper 
part and said power conversion portion as voltage change, The change part primary detecting 
element which extracts only the alternating current component in the output of said voltage 
variation primary detecting element, and outputs the pulse corresponding to a large portion and a 
small portion as compared with average voltage, The boost chopper voltage control part which 
controls the output voltage of said boost chopper part, The fundamental frequency command 
value which directs the frequency of the exchange which calculates the amount of regeneration 
voltage variations corresponding to the regenerative state of said induction motor, and the 

http://www4.ipdlJnpit.go.jp/cgi-bin/tran_web_cgLejUe?atw_u=http%3A%2 2009/01/21 



JP,2000-041397,A [DETAILED DESCRIPTION] 



13/15 ^— v 



amount of power running voltage variations corresponding to a power running state based on the 
pulse width and timing of said pulse, and said power conversion portion outputs, and the output 
voltage of said boost chopper part, In said amount of regeneration voltage variations, and said 
power running state, at said regenerative state based on said amount of power running voltage 
variations, In [ have the waveform operation part which controls said power conversion portion 
and said boost chopper voltage control part, amending in the direction which reduces vibration 
by the repetition by the regenerative state of said induction motor, and a power running state, 
and ] said amendment said waveform operation part, By considering it as the oscillating 
mitigation device in the conditioner which amended the output voltage of said boost chopper 
part to the range more than the output voltage of said rectification part corresponding to said 
fundamental frequency command value after amendment exceeding predetermined base 
frequency, Change of the energy delivered and received between a DC power supply part and a 
power conversion portion is not judged with polarity, While becoming cheap by catching change 
of energy exactly and using a fixed register for a detector when the standard is partial in order 
to find out and control the change as the whole, When the operation frequency of an induction 
motor controls a boost chopper part also in the field beyond base frequency, oscillating 
mitigation control can be performed, Vibration generated in the compressor of a conditioner is 
made to reduce, and further, only when the field smell more than base frequency is required, only 
an initial complement increases the voltage of a DC power supply part. 

Therefore, the life of the capacitor for smooth cannot be affected but it can be made what has 
high reliability. 

[0066]In the conditioner provided with the inverter device which inputs alternating current power 
via a reactor from a three phase alternating current power supply, and supplies alternating 
current power with a frequency variable and variable voltage to an induction motor in this 
invention concerning claim 2, The rectification part in which said inverter device rectifies the 
volts alternating current of said three phase alternating current power supply, The boost chopper 
part which changes into arbitrary direct current voltage the direct current voltage which said 
rectification part outputs, and outputs it, The power conversion portion which changes into a 
volts alternating current with a frequency variable and variable voltage the direct current voltage 
which said boost chopper part outputs, The voltage variation primary detecting element which 
detects change of the energy delivered and received between said boost chopper part and said 
power conversion portion as voltage change, The change part primary detecting element which 
extracts only the alternating current component in the output of said voltage variation primary 
detecting element, and outputs the pulse corresponding to a large portion and a small portion as 
compared with average voltage, The boost chopper voltage control part which controls the 
output voltage of said boost chopper part, The direct-current-voltage primary detecting element 
which detects the output voltage of said boost chopper part, and the DC part voltage variation 
primary detecting element which detects said detected range of fluctuation of direct current 
voltage, The comparing element which will output the coefficient of variation corresponding to an 
exceeded part if said range of fluctuation exceeds said DC part change acceptable value, 
comparing the range of fluctuation of said direct current voltage with a predetermined DC part 
change acceptable value, Based on the pulse width, the timing, and said coefficient of variation 
of said pulse, the amount of regeneration voltage variations corresponding to the regenerative 
state of said induction motor and the amount of power running voltage variations corresponding 
to a power running state are calculated, The fundamental frequency command value which 
directs the frequency of the exchange which said power conversion portion outputs, and the 
output voltage of said boost chopper part, In said amount of regeneration voltage variations, and 
said power running state, at said regenerative state based on said amount of power running 
voltage variations, In [ have the waveform operation part which controls said power conversion 
portion and said boost chopper voltage control part, amending in the direction which reduces 
vibration by the repetition by the regenerative state of said induction motor, and a power running 
state, and ] said amendment said waveform operation part, By considering it as the oscillating 
mitigation device in the conditioner which amended the output voltage of said boost chopper 
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part to more than the output voltage of said rectification part to said fundamental frequency 
command value after amendment exceeding predetermined base frequency, When the standard 
of change of the energy delivered and received between a boost chopper part and a power 
conversion portion is partial, the change point of transfer of energy can be caught exactly, And 
by reflecting this range of fluctuation in control, the range of fluctuation of said output voltage 
supervises, make change of said output voltage small as a result, and further, Also in the field 
beyond predetermined base frequency, the operation frequency of an induction motor can 
control the output voltage of a boost chopper part. 

Therefore, it can cross throughout the output range of an inverter device, and vibration 
generated with more sufficient accuracy in the compressor of a conditioner can be made to 
reduce. 

Since the output voltage of said boost chopper part is increased only in the field more than said 
base frequency as it is required, the life of the capacitor for smooth with which said boost 
chopper part is provided is not affected, but it is made to what has high reliability. 
[0067]In the conditioner provided with the inverter device which inputs alternating current power 
via a reactor from a three phase alternating current power supply, and supplies alternating 
current power with a frequency variable and variable voltage to an induction motor in this 
invention concerning claim 3, The rectification part in which said inverter device rectifies the 
volts alternating current of said three phase alternating current power supply, The boost chopper 
part which changes into arbitrary direct current voltage the direct current voltage which said 
rectification part outputs, and outputs it, The power conversion portion which changes into a 
volts alternating current with a frequency variable and variable voltage the direct current voltage 
which said boost chopper part outputs, The voltage variation primary detecting element which 
detects change of the energy delivered and received between said boost chopper part and said 
power conversion portion as voltage change, The change part primary detecting element which 
extracts only the alternating current component in the output of said voltage variation primary 
detecting element, and outputs the pulse corresponding to a large portion and a small portion as 
compared with average voltage, The boost chopper voltage control part which controls the 
output voltage of said boost chopper part, Based on the pulse width and timing of said pulse, the 
amount of regeneration voltage variations corresponding to the regenerative state of said 
induction motor and the amount of power running voltage variations corresponding to a power 
running state are calculated, To said regenerative state, the fundamental frequency command 
value which directs the frequency of the exchange which said power conversion portion outputs, 
and the output voltage of said exchange Said amount of regeneration voltage variations, It has 
the waveform operation part which controls said power conversion portion while amending in the 
direction which reduces vibration by the repetition by the regenerative state of said induction 
motor, and a power running state based on said amount of power running voltage variations in 
said power running state, In said amendment said waveform operation part, Let output voltage of 
said boost chopper part be an oscillating mitigation device in the conditioner amended to the 
added voltage of the output voltage of said rectification part, and the amount of maximum 
regeneration voltage variations calculated by this time to said fundamental frequency command 
value after amendment exceeding predetermined base frequency. 

Therefore, when the standard of change of the energy delivered and received between a boost 
chopper part and a power conversion portion is partial, the change point of transfer of energy 
can be caught exactly, When only the amount of maximum regeneration voltage variations 
increases the output voltage of a boost chopper part and the operation frequency of an 
induction motor controls it in the field beyond predetermined base frequency, Vibration cheaply 
generated in the compressor of a conditioner over the output range whole region of an inverter 
device can be made to reduce, simplifying control of a boost chopper voltage control part. 
Since the output voltage of said boost chopper part is increased only in the field more than said 
base frequency as it is required, the life of the capacitor for smooth with which said boost 
chopper part is provided is not affected, but it is made to what has high reliability. 
[0068]In the conditioner provided with the inverter device which inputs alternating current power 
via a reactor from a three phase alternating current power supply, and supplies alternating 
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current power with a frequency variable and variable voltage to an induction motor in this 
invention concerning claim 4, The rectification part in which said inverter device rectifies the 
volts alternating current of said three phase alternating current power supply, The boost chopper 
part which changes into arbitrary direct current voltage the direct current voltage which said 
rectification part outputs, and outputs it, The power conversion portion which changes into a 
volts alternating current with a frequency variable and variable voltage the direct current voltage 
which said boost chopper part outputs, The voltage variation primary detecting element which 
detects change of the energy delivered and received between said boost chopper part and said 
power conversion portion as voltage change, The change part primary detecting element which 
extracts only the alternating current component in the output of said voltage variation primary 
detecting element, and outputs the pulse corresponding to a large portion and a small portion as 
compared with average voltage, The boost chopper voltage control part which controls the 
output voltage of said boost chopper part, The direct-current-voltage primary detecting element 
which detects the output voltage of said boost chopper part, and the DC part voltage variation 
primary detecting element which detects said detected range of fluctuation of direct current 
voltage, The comparing element which will output the coefficient of variation corresponding to an 
exceeded part if said range of fluctuation exceeds said DC part change acceptable value, 
comparing the range of fluctuation of said direct current voltage with a predetermined DC part 
change acceptable value, Based on the pulse width, the timing, and said coefficient of variation 
of said pulse, the amount of regeneration voltage variations corresponding to the regenerative 
state of said induction motor and the amount of power running voltage variations corresponding 
to a power running state are calculated, The fundamental frequency command value which 
directs the frequency of the exchange which said power conversion portion outputs, and the 
output voltage of said exchange, In said amount of regeneration voltage variations, and said 
power running state, at said regenerative state based on said amount of power running voltage 
variations, Have the waveform operation part which controls said power conversion portion, 
amending in the direction which reduces vibration by the repetition by the regenerative state of 
said induction motor, and a power running state, and said waveform operation part, Let output 
voltage of said boost chopper part be an oscillating mitigation device in the conditioner amended 
to the added voltage of the output voltage of said rectification part, and the amount of maximum 
regeneration voltage variations calculated by this time in said amendment to said fundamental 
frequency command value after amendment exceeding predetermined base frequency. 
Therefore, when the standard of change of the energy delivered and received between a boost 
chopper part and a power conversion portion is partial, the change point of transfer of energy 
can be caught exactly, And the range of fluctuation of said output voltage supervises, and 
change of said output voltage is made small as a result by reflecting this range of fluctuation in 
control, When only the amount of maximum regeneration voltage variations increases the output 
voltage of a boost chopper part and the operation frequency of an induction motor controls it in 
the field beyond predetermined base frequency, It can cross throughout the output range of an 
inverter device, simplifying control of a boost chopper voltage control part, and vibration 
generated with more sufficient accuracy in the compressor of a conditioner can be made to 
reduce. 

Since the output voltage of said boost chopper part is increased only in the field more than said 
base frequency as it is required, the life of the capacitor for smooth with which said boost 
chopper part is provided is not affected, but it is made to what has high reliability. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the composition of the inverter device in Example 1 of 
this invention 

[Drawing 2] The block diagram showing the composition of a voltage variation primary detecting 
element in the example 

[Drawing 3] The wave form chart showing the operation of a voltage variation primary detecting 
element in the example 

[Drawing 4] The block diagram showing the composition of a change part primary detecting 
element in the example 

[Drawing 5] The flow chart which shows operation of the waveform operation part in the example 
[Drawing 6] The characteristic figure showing the relation of the pulse width of an input pulse and 
the amount of frequency changes in the example 

[Drawing 7] The flow chart which shows operation of the boost chopper voltage control part in 
the example 

[Drawing 8] The block diagram showing the composition of the inverter device in Example 2 of 
this invention 

[Drawing 9] The flow chart which shows operation of the inverter device in the example 
[Drawing 10] The characteristic figure showing the relation of the range of fluctuation of direct 
current voltage and the coefficient of variation in the example 

[Drawing 1 1] The block diagram showing the composition of the inverter device in Example 3 of 
this invention 

[Drawing 12] The flow chart which shows operation of the waveform operation part in the 
example 

[Drawing 13] The flow chart which shows operation of the boost chopper voltage control part in 
the example 

[Drawing 14] The block diagram showing the composition of the inverter device in Example 4 of 
this invention 

[Drawing 15] The flow chart which shows operation of the waveform operation part in the 
example 

[Drawing 16] The wave form chart showing the current which flows between a DC power supply 
part and a power conversion portion at the time of the vibration in a conventional example 
[Description of Notations] 

1 Three phase alternating current power supply 

2 Reactor 

3 Inverter device 

4 Induction motor 

5 Rectification part 

6 Boost chopper part 

7 DC power supply part 

8 Power conversion portion 

9 Voltage variation primary detecting element 
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9a Fixed register 

9b Amplifier 

9c Low pass filter 

10 Change part primary detecting element 

10a Capacitor 

10b and 10c Fixed register 

10 d Comparator 

1 1 Waveform operation part 

1 2 Boost chopper voltage control part 

1 3 Direct-current-voltage primary detecting element 

14 DC part voltage variation primary detecting element 

15 Comparing element 



[Translation done.] 
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b3&# fciftpj-rs, 0 5 njs?gs»a5 1 1 

[0029] *-f, ^x->^ , lic^ov^T, gwiftfkmm 

50 5K.Wrt&#* *^ y7°\ Xm^ynT LTV^5*•^ 
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o w i/^coKw t *3. mmz, mmnn 1 1 ©a 

[0 0 3 0] ATjA^^H i -efeofc*-^tt, 

[0 0 3 1] ^y-yfbK^X, ±LhT& "9 ^ V 20 

0£Wff £ttl:= 0 30 
l.Xlb&m'g-ltxTy 7 9 ~j£*T U 7^(c^oT#J± 

h z a 9 cDSjBEffr-efe 9 % v/F©ffi#fctts-*-a*-e 

fe<5o 

[0032] ^xy^s-eAt^T^^^yv 5 ^ 

[0 0 3 3] 7r^l4m #Ef3yA|;£5fi 



#H 2000-41397 
12 

Mmi±mmm= o 

ft*-*-*. 

*ff«EE««*=*ff Jafefc^Wi ax HMSk«fl:«£E 

[0 0 3 4] #J£f- g s^fffififlflpffi 1 2 [Co 

v^nas-fa. #j±^3 y/<f^iMtp»i 2(4, mm 
!±mmm^^-!±^3 y^<mmmBm^m^Mmvxsm 

[0 0 3 5] ^fy7 1 IC*5V^-C, *fT1W#PO^ 

m5i^fy^2N^rU *>nMffl<D*«( 5 
y V ^-a-tt^ y 7" 4 f 5 „ * X y 7° 2 X 

L, SljaLTV>4V^-^tCfi^7 1 y7 0 3^fTl-5„ ^ 
■E 

7JtTf»»^ 5 V^^V^-a-{C|i^7 L y7°4 

#j±i±i^mi±=#j±^3 ^/<**«j±m^«+wi^k 
^tiinhmi-^ 5 fc-r 3 <D&±>mmmt 
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[0 0 3 6] U±<D£ o K*$mm\££tlt£. E^*M 

[0037] (nftM 2) sir, *%m<D&$mfamm. 

[0 0 3 8] 0 8f4*^Ji^!(^*5(t-5-l'^/ < ;-^ISg3 

8{£*d^t, 1 3f4ttst«H»7*tu*i-«a:st«ffiSr 20 

[0039] #^jfcWfl^!fcW 1 £JlfcSj&r±, 

-T3 4 tm&s. ffiolifPtcov^TttStaSW 

1 £ Piaffes. 

[0 0 4 0] ±!E*#te:fctt3ftf£K:o^Tigffi£#l!& 30 
Us** H 9 tt***«lcfett SScESSdHB 

1 1 OiK/Tt7n-ft-h-efe5 0 ft:jb\ ftffiftj 
1 ©I 5 t/TLf:7D-f+- Mcfev^T^'r yy°7<D 

**SYEso^*r»v^-criiRiii«ya-xf*><5«)-c, m 
[0041] ^7- y ■? 7 xm*m$n&m^mtfmmmm 

1"SIsl^«JEaE«i*Sr«J!t-r* 0 40 

#©g£«:^U EffiSBEOgftfi 
£0 1 0 (d^i- 0 

[0 0 4 2] ^fy^l2T\ £#JSS$Hf<$ia 

^Xi£il^m«±-efcS^!4Xxy7°l 3-ittf 0 * 
-Ctt, ftSCtCfto TWEE?- a y ^®±$iJ$P33 
1 2^ffl*1-3;&fT«EE£»J:&«#1-3. 50 
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*ff «ffi*»*=«»«* x Mimmmmm. x 

fcttEE 

^.hro^SllcJ: 5 , iftgift#fff 1 1 (4, @^*J±^»* 

[0 0 4 3] offfc, Ejft«JEE*ftttjg|$ 1 3ftV^Jt«95 
4T?tt, EflEWEtfefcHSB 1 3©a^*»& % **«EE*5J: 

#L-ot«aisi 5(rtu^i-5o Jttfcasi 5 m wteE 

ftSEEO^ttSr^eottiHHSSim^lt t Veto. U E 

i4, 010 <Dmm^£<>xmmmm$:mmwn 1 1 ^ 

tfcS^-TSo E«SJ£©^K)B>m»^SiWS«^T© 

«^{4, %.mm&* 1 1 L-c«3g«ji» 1 1 -fflij-r 

[0 0 4 4] J^±©^a§r»i9 3g-rr £fc4 (3, @£B# 

(c t4-Y * mm 3 asfi** «ib#t 4 {dm $ fix v ^ 5 

Wttl^jafeifcitB^«jEt^±lf s 4fc^fTH#icf4, -f 
y^-^SW3«SfH»«««4«riaLilfr"CV^5*tlB-Cf 

^•^§13 6 i mti^WsM 8 <D^/u^—(omW}itnM 

[0045] $ e> m % E»K«;jdE^ttiifi$ 1 3 j: 9 E^m 

[0 0 4 6] Sl±<Di. 5 t-*^*f!K-4til4\ Ei^«M 

[0047] mmm 3) sxr, o&tMft&m. 
\ctertzMmmmw.<Dm&m3\z^xmm*&m\, 

[0 0 4 8] Hi 1 {4*HJfeM^4o{t5-f^-^^tt 
[0 0 4 9] 43ltt0!tf£tt0!l 1 tSftSXStt, 
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[0 0 5 0] ±fE«fifc£:fcrtStMfM£o^Tl2E«:#II8 
351 lOft^Sr^f ^-y— ht?S>5. fc:fe\ 01 
*Wl fclWCfctK lftWSr€B&-t-5. *fc, ^ry/ 10 

•5 c, 

[0 0 5 1 ] Xry/l ^7 l y7'9^43V'»-Cfe 
HI** LTV ^ @^«EEXttl:Oft*|t Sr^UKf LTV > 
5„ 4-IU»*Lfcia^«EE*»*Sr«HiI*-C©**:|lF* 

te^-ry^l 7-StTi-5o 7Tfi> fifcftJE 

(is pwMtft ± vmw-f&4 >^-?mw.^&\,-<x 

[0 0 5 2] 8m #ffi^-3 y^speici 

«ffigSti)* 30 

5JjiLTV^;^S^£5ilgT5o PJ]»LT^-5^(iM 
aSriKFTU 5iJ^bT^^V^^(c^^xs/7°2 0 
frf5. *^y:/2 0Ttt, WCfot, a/jflfficD 
£3ESrfrv\ ^a§r^-71-5o 

*<D*#«rfrV\ ^7 1 y7 p 2 2'sSfit5 0 Xf->7'2 
2TI1 N @^B#tlH1i(C s #J±^a s"<»6K:«fc!)l(MlD 40 

fH"5. 

#I£ffi^«J±=#J±^3 y^°«2flWB§<fHt+ft*III£ 

get LTjftjELT^SfcfcTffcS. 

[0053] 7T5'7'2 3Tte % Sft<£>J3SBc;JS2&£JSI 
&»tft^tefca£LTV^;a^;&»&^^3. WSILT 

/2 4|Ctlrt5 0 ^fy7'2 4Tlt vfeStd^oTffi 50 
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^xmm-fz, @i 3ti, #j±^3 y^wEiwipsiJi 2 

5 „ tgftg»J#? * T ifc 5 li * ^ y 2 ~ it* % 

*r y 7°2 Tii#ffi^ 3 s/^gp 6 ©UJ^effi&^jEI-S 
fc»|t»a;icao-C#JEE^ 3 y^g2p«Bt<fHt£^3E 

JBEffi^«+ft*lel£*jE3E»i; 

XT y 7° 1 t*5V>TS»iS»^ LTV ^V^ i: tUVf Lfc» 
&\at* : ry73^mf1-?>o ^fy/3t*li, 

#JE^ 3 y/-MtEEMffA 1 2 lei <0 #JE^ 3 

[0 0 5 4] ti,±OfeaSr#i!)S1-r fclCiU, iKSSft 

3©5HEEtSBc£#fc:*5V'>T, ®£llSfctt>f 
«33jsiW«»«4fc|HlSJi-CV^««-eife5fc», * 

tfffl;fiWBE*:±tf\ SfcAfiWfctt, 7^-*gg3 
«s»J»«W«4SrliILiir-CV^<5««BTf* ) «fc» % -til 
Sr*Tt)tH1-J: 5 m-Y 3 ©tfWJStHfcfc <fctf 

W^IIBE^Tif 5 r tic J; "9, #J±f a y/^6it^ 

[0 0 5 5] #J±^3 y/-?g|5 6T(iSS]gMSiJ«l 

^ 3 y^f|5 6 ©»J«I4rffl*lCi-5 r t *stf* 5. 
[0 0 5 6] W©i 5 ititf, ®*k«± 

3 y/<»6©#JEffl*«BE«raWE»*ia^«JBESBttl:-e 
JiiK»:i:W^«EEt«r^^TTO«»«4©|5I^j(|* 

[0057] (nj6«fd 4 ) j^t, ^m<D^m^mm 
[0058] 014 wt*ltli«lc*srt«-< >;<-?mm 
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sb x i <DM&\zts\t^T, mmm2 tmm^, ^mf-ay 

[0 0 5 9] ±iE#J$^:fcnt3tWi-o^TE]ffi&#i$ 
LftflSfefWH-*. 01 5tt#il;fe0iJK;j3tt3$^g 

aui i <Dmit%mm-rz>7X2-=5-^~ h-efcs. io 
*>•), 

[0 0 6 0] ^ry/Qtll, @£*JE£»*3:&:*K 

tsKc-rs. 20 
a, nsfeM 3 T?&g§ Lfc t © t w\m<Dftm^h s fc #>i£ 

*fc % £iK*jBE&tti*|$ i 3©i£««Etft 
W*»e>Jt(RWi 5{r*Jtt5^»«»:©jR||[*T?(?5iiig«: 
5*01012 tRWr?**. i-**>*>, 

[0 0 6 1] £l±©ft3«:*9ig-f£4:te.fc$>, 
/Mfi©il[aE*jS*f|JO«EEiSiiP^ < t t) -f ^»fi 3 © 

^P^*»1$4(c@£nTV^^l^;fc£/c«\ Jgrtt* 

ZbKXV, #J£^3 ys<W6 bMtt^M8<D^jV 
^-v&mtenMZti&mLlzttMbttZ b bh\z, j± 40 

[0 0 6 2] «IELfcS*ja»^fit^Sj&Jl 
feSfcfcjgfcS*^©^ 3 b IrJAK^, #jBE^- 3 y 

*fc(t±if, Jg«iS:e«i-Sfc«)©ittl*J&;ftiJ»f±jft^S 
3KB 1 1 #5fc»t#ofcib, #ff^ay>**fflS!MM|$l 2 

[0 0 6 3] $ (C N JtJgfij 2 WfBUKs a 
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[0 0 6 4] jm±» ± 5 k^mmmiz. xtift. mnnm 
mt mtmmn 8 1 <Dm<Dnj£mm t mmwm 7 © 

t>w£t&. vsmmttmnmzift.mbtift'Vtm&zti? 

tt^J:5a*«j»cfi«L4*sfo, H-JBE^a 

[0 0 6 5] 

/<frx%mjj-t?>mw!ftmmi®b, mm&m^a 

;</ux <Ds</ux1j& b94 % Wb \z.m-3i/^XwiKM&M 

mmij^mi® t meM-Bf- a y ^m&mmn b *um-+ 

T©^»Srl,V^a LTS!l»i-*fc*, S^Jt^oTV^ 
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[0 0 6 6] |f#qC2tefltt>*#3MiW\ HtB3?M«M 

t tmmtimm t ©ra-c«g §nsx^¥-©^ft 

wiB^ffl Lfcii:«t«ji©ass(issr«ia-r«iicwaj«jEaE 
i , iffs/-^* o/^p^ lie t * 5 >- ^ i mm^m&M 

3**Ji«ffi^«tMB#I±^3 5'/-q»©W*«E4: 
Sr. BufBIH4^li(-tttfrfe[i]^«JEE^»)4, lufB^fm 30 

z%mzffijEL?j:tfbffimmfimm!>kifrm%-m?-3 y 
'<fSE&mto k zmm-rzmmw-® t ffrte^ 

J**JMBH\ SfrfBlilEic^T, ^©fijS^jSSfcSrig 

5 «fc 5 k LfcsfttiiiftSfliic^rtsjwBeiftttat-r* 
ifjfBffi^*±©M>i©i£}f u £©£» 

«SrW*K:R|»i-5 1 i: fc J: 5 IS* LTfffBttJ^«J± 
fBH-ffi? 1 3 y /^»tti^«JEIiMfB*i&ja««±ro® 
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=f- 3 y wtffl = yfyfoi#icff*# 
[0 0 6 7] lt**3jc#^5*|§0j(i, 3tB£iKWi 

fc-t&Mf w&^mmk t, tutam^^m^^ffi 
mummmW)mo\Bi±yzMkXftytMk<DmML 

«*«O»-f-««0g«»»i: Sr*^ *fIfBfefm*fl5li, 
fc^aiUft SB *j it 5 tg»6MSe 4: -T Z> r t <fc 

«BESBKi*fertt±rf -CW«ii-5 r i ^ J: o % #jee^ 3 y 

f4t5»*6i$«r 4riST?#*. SfTlB# 
J±^ 3 y/<g|5©ffi^«JE(±mrfBSj£Jljfi^±©M%(' 

*sv^©*, *voj6&s<c«»t±rf«oT? % iuiB#jE^-3 

[0 0 6 8] lf*^4{C#^5*^0Jii, Hffi^sfgllM 

J:t/*ffiRl^©S^«^^^*»)«(-^1-S^ ^< 
^SBil, tfilB=ffi^^«|g©^m«J±^»»fEl-2.«^ 
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tf|f2«^^g|5 1 © |R| -e»g $ ft 5 rc^/l^- CD^t 

^nKimmmtkm&mmm, mzwmniamm 20 
jee b w%&*.-wcmn L^ft^iu^«ji^»* t mm 

twrat?SS$ftS^^=¥-©^kro»2p^^oT 30 
^&Wi^\z&\^xh^*^~<D&^<D&ik&%fomz. 

wfem&mmj£<Dmmj%fc%ii*Mz-tzmmzi3i<^xi-i 

/<n<Dttixmmmmm&m&mx±<Dmmz.*3^x<D 
m 1 1 *mm<nmmm 1 t^tt*^ ^^-^stoi 

El^Tt^n 5^0 
[0 2] IPIIIJ6WJe:43»t*«EEaE»4fta*f|5©fl|fife*^-r 

[0 3] PIIIJ£M{-*J»t5«E*»4ftW95roft^Sr*-t- 50 
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$»0 

[14] PHUte«fcfc»t53Et!)^tfta9J©*fi!iSr*i-^ 
p y ^0 

[0 5] lHl*Jfe0-!l[CfcitS^ff^»g|5©tt^^1-7n 
[0 6 ] mmMMi<ctertZ>At><'</i'Xco;<;uxm b m$. 

mmhs. b ©M#**-r#tt0 
[0 8 ] *mMommm2iziort %4 ^s<-?mm<nm 

^Sr^-f^'D v ^0 

[0 9] HH*0!i{r*5ft5-r^-^Sg(7)ltif^^^i- 
7a- ^ — h 

[0io] m nmm t *> rt 5 sheaee <z>$»@ t ^sj« 
%cb<Dmmtt^-fmm 

[011] *ISK©|tJS01J3^*5(t5'l'^-^g«© 

[012] mnMMK#rtz>mmwn<DWi{¥&^i-7 
[013] mmnmizisn s^jee^- 3 ^«±$ij#pgi3© 

[014] *^B^W*^j4iC*3it5-r^/^-^SBW 
[015] P^^J^*3(t5«^ma3©«)^*1-7 

[016] S6*«f!l^*5»t5S»NF»c:EflE«»aJi:**aE 

1 =tf^sE«ag 

2 y 

3 ^v^-^igg 

4 M^mtta 

5 

6 #J±^3y^|P|5 

7 mMMMM 

8 «^^*«B 

9 «J±^»^ffigP 
9 a H^ffifei^ 

9 b iffe^ 

9 c B-^7^W 

1 0 £»#£mas 

10a ^^xVf" 

10b, 10c H^fi^tS 

1 0 d ^ 

1 1 mmmMM 

1 2 #jee^3 y^m±.mnn 

1 3 E^*BE^ttlg|3 

1 4 jftttEttttlEE&Sbttttffi 

1 5 \m.% 
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